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THE BROOKS PATENT INSULATORS 


WERE AWARDED THE FIRST PREMI UM 


At the Paris ExposiTion of 1867, at the VIENNA EXPOSITION, 1873, at the CINCINNATI INDUSTRIAL 
| ExposiTION in 1874, and at the CENTENNIAL EXPOSITION at PHILADELPHIA in 1876. 


These INSULATORS are being largely used by the WESTERN UNION and AMERICAN UNION TELEGRAPH Cos. 


Manufactured and for Sale by 


DAVID BROOKS, 
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Now ready, Post Quarto, Clot: gilt, 272 pages. Price Sixteen Shillings. 


LIGHTNING CONDUCTORS: 


THEIR 


HISTORY, NATURE AND MODE OF APPLICATION. 


BY 


RICHARD ANDERSON, F.C.S., F.G.S., 
Member of the Society of Telegraph Engineers; Assoc. Inst. C.E. 


WITH NUMEROUS ILLUSTRATIONS. 


The book has a fair claim to standard value.—The Atheneum. 

The book is clearly and. sensibly written, and sufficiently illustrated, and is the work of a | practical man who 
thoroughly understands what he is talking about.—The Academy. 

A most able and complete monograph, historical, theoretical, and practical, on a subject of great importance 
and yet generally neglected. —Fournal of Science. 

Mr. Anderson’s excellent new book will really prove a most valuable addition, not only to a scientific library, 
but also to the library of every architect or other gp concerned in the construction of every kind of building. 

. No good English work, with the exception of the one now before us, has been written. This want has now 
been supplied, and well supplied too.—The Telegraphic Fournal. | 
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PHOTOGRAPHY .. 
(RAPID DRY PROCESS, 
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Practical Instruction Free. 
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_ WRA [TEN & WAINWRIGHT 


GREAT QUEEN ST. LONG ACRE, Wr. À 


On the best system, from 4s. 6d. each. 


Complete Apparatus—Bell, Battery, Button, 25 yards of Wire, and Book ) 
of Instructions, price 105. 6d. 


BURGLAR DETECTORS. FIRE ALARMS. 
INDICATORS with Improved Relay. CONSTANT BATTERIES. 
Wood and China PUSH BUTTONS. INSULATED WIRE. 


HOUSES & MANSIONS FITTED. 
Illustrated Price List of Electric Bell Apparatus, post free. 


‘‘ Mrssrs. ARCHBUTT, TESTIMONIALS. “Rugby, May, 1878. 


BiH ‘Your Electric Burglar Detectors fitted in my house last month have already proved 
effcient.—W.S. C.” 
aha + ro, June, 1878.—You have fitted the Electric Bells in my house to my entire 
satisfaction.—D. P 
‘{ Rugby, Sept. 24, 1878.— Your Burglar Detectors have three times lately been tested 
and efficient.—W. S. C.” 


Magnets of all descriptions. Silk covered Wire. Binding Screws, 3s. per iin Double Line Wire 
Is. 6d. per dozen yards. Silk Cord, Switches, &c., &c. Telephone Signal Transmitters, ros. 6d. each. 


Just Published, “ Electric Bells, and how to Fix them.” Thirty pages and diagrams. Post free, Six stamps. 


J. & W. E. ARCHBUTT, 
8, BRIDGE STREET, WESTMINSTER, S.W. (Facing the Houses of Parliament). 
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TELEGRAPH ENGINEERS AND CONTRACTORS. 


MANUFACTURERS OF SUBMARINE CABLES 
AND TELEGRAPHS OF ALL KINDS. 


Telegraph Wires and Stores id Every 


8, Draper’s Gardens, Throgmorton Street, London. — 
WORKS—NORTEH WoOoOLWICE. 


EUGENE F". PHILLIPS, 


MANUFACTURER OF PATENT FINISHED 


INSULATED TELEGRAPH WIRE, MAGNET WIRE, 


TELEPHONE AND ELECTRIC CORDAGE, PATENT RUBBER- COVERED WIRE, BURGLAR 
| ALARM AND ANNUNCIATOR WIRE, LEAD ENCASED WIRE, CABLES, &c. 


OFFICE AND FACTORY, No. 67, STEWART STREET, PROVIDENCE, R.I., U.S.A. 


SAWYER, Electrician and Superintendent. 


Purchasers are referred to the “zen ANGE TELEGRAPH Company, Limited, 17 and 18, Cornhill, London, E.C. 


M. THEILER & SONS, 


TELEGRAPH INSTRUMENT MANUFACTURERS, 
86, CANONBURY ROAD, LONDON, N. 


MANUFACTORY—ALWYNE LANE, N. 


TRANSMITTERS 


“(THEILER’S PATENT,-1880), 


LOUD AND DISTINCT. CANNOT GET OUT OF ORDER. | 
: PRICE COMPLETE ( Switch and Induction Coil), £2 10s. each. 


PETER BROTHERHOOD, 


EINGIN BEE, 


56 & ov COMPTON STREET, GOSWELL ROAD, E.C. 


‘SILVER MEDAL, Paris EXHIBITION, 
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A NEW ERA IN PUBLIC LIGHTING. — 


INVENTORS are still working hard to perfect or 


invent dynamo machines and electric lamps, indeed — 


it seems that at the present time this branch of 
electrical science is receiving more attention than 


all the other portions combined. 


It is doubtful if such improvement is possible 
on the well known machines already in the market, 
unless, indeed, some great discoveries should indi- 
cate an entirely fresh direction to thinkers in that 
field of investigation, but this seems hardly possible. 

A good lamp, simple yet effective, durable yet 
economical to manufacture, is, we believe, still a de- 
sideratum ; but both machines and lamps are for most 
practical purposes sufficiently good for the electric 


light to have made much more rapid advancement 
than it can be said yet to have done. 


Why then is the development progressing so 
slowly? The reason, we think, is partly, perhaps 


largely, to be accounted for by the fact that hitherto. 
most individuals or firms desiring to use the electric 


light have found that to obtain the necessary plant 
entailed too extensive an addition to capital expen- 
diture. And this, particularly as the advantage of 


the light, in point of general economy, when used on | 


such a scale as for warerooms, &c., is still held by 
some to be doubtful. If an instance were wanting 
to prove the pecuniary advantage when the electric 


arc is largely used, we might quote Mr. Swan’s 


words in speaking before the Literary and Philoso- 
phical Society at Newcastle. That gentleman said 
that, at the Alexandra Palace two thousand gas 
lights, costing twenty-six shillings per hour, had 
been replaced by six electric lamps, costing only 
six shillings per hour. 

What undoubtedly is now wanted is the central 


_ System for the supply of the electric current in 
large or small quantities ; and this supply obtainable 


on analogous terms to those required for a supply of 
gas. If every one wishing to use gas were obliged 
to purchase the necessary plant for so doing, and 
superintend the working thereof, we think his 
ardour in that direction would be considerably 
damped, and most probably some other method 
of lighting ultimately adopted. It is with satisfac- 
tion then that we note that.the central system 
is engaging the attention of two or three most 


influential firms on this side the Atlantic, and 
we also read that one of the companies in América 
interested in the Brush light is about projecting a 
similar system there. When once a success is scored 
the adoption of the electric light will progress with 
more and more marked rapidity. The public will be 
satisfied with the increased light or greater economy, 
and those who invest their capital in electric light 
shares, will, we believe, have no reason to be dis- 
satisfied with their profits. 


HEINRICHS NEW RING ARMATURE AND 


THEORY OF THE GENERATION OF 
ELECTRIC CURRENT IN A RING ARMA- 
| 
A FURTHER improvement on the Pacinotti* ring 


armature has been made by Mr. Charles F. Hein- 
richs, the inventor of the electric lamps with circular 


carbon pencils.f As this improvement is of an im- 


portant nature, and possesses very promising features, 
we shall fully describe its principle and advantages. 
Mr. Heinrichs was led to devise the new form of 
armature through a close study of those of the 
existing forms, and by observing the manner in which 
the electric currents are generated in them ; by this 
he formed a theory as to the action which the soft 
iron ring takes in the generation of electric currents 


in its surrounding insulated conducting-wire. Of 


this theory we shall make use in this article, with 
Mr. Heinrichs’ permission. We shall have to refer 
to other already known ring armatures which 
are improvements on the Pacinotti ring, and 


we shall have also to draw comparison between 


those and the new one of Mr. Heinrichs, without 
which we could not well describe its novelty and 
features. Several theories have been advanced 


to explain the part which the soft iron ring plays in . 
the generation of electric currents in the armature, 


but we have not yet seen an entirely satisfactory 
explanation of the action which the soft iron ring 
takes when in motion. | | 

M. Antoine Breguet explains the action of the 
soft iron ring in his small pamphlet, “La Machine 
de Gramme,” and part of his explanations are con- 
firmed by Mr. Heinrichs’ theory, as we shall see 
later on; but we think Mr. Heinrichs has gone a 
good deal further, and has not only endeavoured to 
discover the disadvantages of the existing arma- 
tures, but also constructed a form of the latter in 
which he overcomes those disadvantages in a satis- 
factory and simple manner. | atts 

It is well known that when a piece of soft iron is 
brought with one of its ends close to a magnet (fig. 
1) this piece of soft iron will become also a magnet,. 
and the one end nearest to the magnet acquires 
south polarity and the other end north polarity. In 
the middle of the piece of soft iron a neutral line, 
Z /, will be established, and if the piece of soft iron 
were surrounded with insulated conducting-wire, a 
current would be set up or generated in the entire 
length of the wire in one direction. As is well 


* See Telegraphic Fournal, vol. vi., p. 217. 
t See Telegraphic Journal, vol, vi, p. 311. 
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known, this is the principle on which’ all so-called 


magneto-electric currents are generated. 

If now we change the inducing magnet to the 
position shown in fig. 2, then we shall find that the 
neutral line, 7 7, now lies through the length of the 
iron, and that one half of the latter has acquired 
south and the other half north polarity throughout 
its length, and if this piece of iron were again sur- 
rounded with insulated conducting-wire, a current 
would be set up in the wire in a very different 

manner from that shown in fig. 1. 

_. Supposing we take the inducing magnet away 
from fig. 2, but let the piece of iron have the two 
polarities as shown, then a current would be set up 
in that portion of the insulated conducting-wire 
which overlies the south polarity of the iron, but 
the direction of this current would be the reverse 
of that set up in those portions of the insulated 
conducting-wire which overlie the north polarity 
of the iron, and both currents being of equal 
strength would neutralise one another, and heat 
in the insulated conducting-wire will be the only 
effect produced. 


If we again approach the inducing magnet we 
shall find that the currents set up in those portions 
of the insulated conducting-wire which overlie the 
south polarity of the iron, and which are also 
directly under the inductive influence of the in- 
ducing magnet, will be of great strength and will 
_ neutralise the current set up in a reverse direction 
in those portions of the wire which surround the 
north polarity of the iron, but then, the one current 


being stronger than the other, a resulting current 


equal in strength to the difference between the 
two will flow. ne 


Again, ifthe inducing magnet, N (fig. 2), is of 


great magnetic power and the piece of soft iron 


thin, then the before-described generation of cur- 
rent will take place when we are yet at a distance 
from the powerful influence of the inducing magnet, 
N, but when the iron approaches close to the power- 
ful inducing magnet it will neutralise the north 
polarity of the former, and the whole piece of iron 
will acquire south polarity ; in this case the current 
set up in the insulated conducting-wire will circu- 
late throughout the whole length of the wire zz ove 
direction, as in fig. 1, but it will be of greater strength, 
since the inductive influence of the inducing mag- 


net upon a great portion of the insulated con- 
ducting-wire is added. 

We have seen, therefore, that in fig. 1 a current 
will be set up in the insulated conducting-wire which 
surrounds the piece of soft iron when the latter 
becomes a magnet through the influence of the in- 
ducing magnet, N (the same takes place when we 
take the piece of iron away from the influence of 
the inducing magnet, as is well known), and that the 
inducing magnet, N, has no influence upon the insu- 
lated conducting-wire. In fig. 2 we have seen that 
the inducing magnet, N, takes the most active 
part in the generation of currents in the insulated 
conducting-wire. | 

If the magnet is feeble in magnetic power, and 
the piece of soft iron thick, then the current is gene- 
rated through the inductive influence of the induc- 
ing magnet only, but when the inducing magnet 
is of great magnetic power, then the soft iron 
will assist in the generation of currents after: its 
double polarity has changed to one polarity. | 
* In fig. 3 we show a soft iron ring armature sur- 
rounded by the two inducing magnets, N and s; we 
see that this is the same arrangement as in fig. 2, 
but double, and with the iron and inducing magnets. 
made into circular shapes. 

Currents can be generated in the insulated con- | 
ducting-wire surrounding this ring, as described in 
fig. 2, when the inducing magnets are brought close 


Fic. 2, 


to the ring or withdrawn; if, however, the ring 


~armature*is rotated within the ‘inducing magnets, 


then a somewhat different action takes place. Mr. 
Heinrichs’ theory of this action is as follows :— 
When the soft iron ring (fig. 4) is rotated be- 
tween the powerful inducing magnets, N and 5, in 
the direction of the arrows, and we then follow a 
given portion of the ring armature through the s s 
inducing magnet up to point /,, we shall find that 
the soft iron ring has at this point acquired north 
polarity throughout the whole section by the con- 
tinued influence of the inducing magnet, s, and a 
current will be generated in the whole length of 
the insulated conducting-wire surrounding that 
part of the ring, this current being wholly in 
one direction; this will therefore be the most 
favourable point of the armature for the gene- 
ration of currents. If we follow that portion of the 
ring further on we may say that at the point J, the 
condition of the armature is still the same as at 
point 2, but at point Z, that portion of the ring 
now comes under the feeble influence of the N in- 
ducing magnet, and will have to change its polarity 
from north to south, which it will do on the outer 
surface only, as the demagnetisation of the iron ring 
does not take place at once, and, as we have seen in 
fig. 2, the piece of soft iron, when coming under the 


influence of the N inducing magnet, acquires at first 


south polarity on the surface nearest to the inducing 
magnet and north polarity on the opposite surface ;. 
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thus when this part of the soft iron ring (fig. 4) comes 


at point#, under the influence of the N inducing 
magnet, it will then still be assisted by the inducing 
magnet, N, in retaining north polarity on the inner 
surface of the soft iron ring. The current gene- 
rated in this part of the armature will be greatly 
weakened by a powerful current set up in a reverse 
direction to the former in those portions of the 
insulated conducting-wire surrounding the inner 
reverse polarity of the ring, and heat will be 
_ produced in the conducting-wire. If we follow 
that portion of the ring to point p,, we see that the 
inner reversed polarity of the iron ring becomes 
overpowered in proportion as the influence of the 
inducing magnet increases, and from here the cur- 
rent generated by the influence of the inducing 
magnet, N, and the south polarity of the soft iron 
ring, takes the lead and gains on points Z, and D, 


and at point 4, the whole section of the ring ar- 


mature will have acquired south polarity. In this 
case the current in the whole length of the insulated 
conducting-wire surrounding that portion of the ring 
will again be in one direction only, and the current 
will be generated by the united influence of the N 
inducing magnet and the south polarity of the soft 
iron ring. ‘Thus we see that the inducing magnets 
take the most active part in the generation of 
electric current in the insulated conducting-wire 
which surrounds the soft iron ring, though they are 
assisted by the latter. Further, the double polarity 
of the soft iron ring in the section gives an impulse 
to the production of currents of great strength 
which are generated in a reverse direction to the 
main current. These reverse currents become 
neutralised by the main current, which weakens the 
latter to that amount and causes great heat to be 
developed in the insulated conducting-wire. The 
main current consists of two halves, one of which 
is made up of the sum of all the electric currents 
generated in onedirection in those insulated conduct- 
ing-wires which are ata given time under the in- 
fluence of the N inducing magnet, and the second 
half is made up of all the electric currents generated 
ina reverse direction to the former in all those por- 
tions of the insulated conducting-wire which are at 
the same time under the influence of the s inducing 
magnet. Bothcurrents are taken off by the brushes 
in one direction, and form, together, the main 
current. The neutral lines which are shown in 
figs. 2 and 3 through the centre of the soft iron, 
as dividing the two polarities, take the shape of 
curves when the iron ring is rotated within the in- 
ducing magnets, N and §, fig. 4. The form of the 
curves will depend on the different conditions of 
the soft iron ring and the inducing magnet. If the 
soft iron ring is very thick, and the inducing mag- 
nets feeble, the curves will be long, as the demagne- 
tisation of the reverse polarity on the inner surface 
of the iron ring takes place very slowly, and if the 
soft iron ring is very thin and the inducing magnet 
powerful, then the curves will be shorter, as the 
demagnetisation of the reverse polarity of the iron 
takes place quickly. 

The speed at which the armature is rotated will 
also produce different curves : the quicker the speed 
the longer the curve. 

The proper place at which the brushes should be 
set to collect the currents from the commutator will 
correspond to the place on the curves where the 


inner reverse polarity of the iron ring becomes 


less than the outer polarity. This, again, depends 
upon the thickness of the iron ring, the power 
of the inducing magnets, and the speed at which 
the armature is rotated. A thick iron ring will 
show on the inner surface a great reversed po- 
larity, while a thin wide ring will acquire quickly, 
one polarity in the section, but it will also help less 
in the generation of currents, and will thus act 
chiefly as a screen to the insulated conducting-wire 
surrounding the inner surface of the iron ring. 

_ M. A. Breguet came to similar conclusions when 
describing the Gramme ring, and he gives to the 
soft iron ring the r6/ of a screen (see fig. 5), which 
we reproduce from his pamphlet, “La Machine de 
Gramme.” The dotted lines represent the lines of 
magnetic force radiating from the two inducing 
magnets, N and s, and attracted from the soft iron 
ring ; the more intense lines of magnetic force are 
marked 2, and the less intense are marked 7. We 
see that the inner surface of the soft iron ring is 
fully screened from the lines of magnetic force of 


the inducing magnets, N ands; but we cannot find 


that M. Breguet has paid any attention to the fact 
that the iron ring acquires magnetic polarity and 
then takes part in the generation of the current. 
We have seen from Mr. Heinrichs’ explanation in 
figs. 2, 3, and 4, that the iron ring in whatever form it 
be will assist in the generation of the current if power- 
ful inducing magnets are employed, as is actually 
done in dynamo-electric generators.  Pacinotti * 


_made his original soft iron ring solid, and round in 


section, recessed on the circumference for the recep- 
tion of the insulated conducting-wire (fig. 6), and 
weak magnets ineffectively arranged were employed 
for inducing ; the results obtained with his genera- 
tor were consequently but feeble in comparison with 
those of the generators now in use. This will be 
easily understood from the foregoing explanation. 
M. Gramme makes his ring thin and wide (fig. 7), 
and instead of solid iron he employs a bundle of 
thin iron wire; tien M. Gramme reduced the 
rôle of the ring in the production of currents and 
left it mostly to the inductive influence of the 
inducing magnets; nevertheless, in this form of — 
ring, the production of reversed currents, and 
consequent. heat in the armature, are not got rid of, 
as the ring made out of a bundle of iron wire will 
yet have to pass through all the stages described in 
hg. 4. 
Srhe foregoing explanations must lead us to the 
question, Why not leave the inner part of the iron 
ring out and take the insulated conducting-wire 
away from its influence? for, as we have seen in 
fig. 4, the outer surface of the iron ring acquires the 
magnetic polarity in the right order. ‘This has been 
done by Mr. Hefner von Alteneck (Siemens), who 
gave the ring armature the form of a cylinder 
(fig. 8), and wound the insulated conducting-wire on 
the outer surface of the cylinder only by crossing 
the diameter of the cylinder at the two ends. The 
results obtained with this form of armature were 
proved, by Mr. Douglas, to be superior to those 
obtained with a Gramme ring, in experiments made 
at the South Foreland.t 

The coiling of the insulated conducting-wire on 


* See Telezraphic Fournal, vol. vii, p. 217. 
t See Telegraphic Fournal, vol. v, p. 257. 
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the ends of the cylinder is still not very satis- 
factory, the accumulation of heat on this part of 
the armature cannot be prevented, as all the wires 
of the armature cross each other at the two ends of 
the cylinder; and if the generator is made of a 
large size the length of the wire over the ends of 
the cylinder is increased considerably without a 
corresponding advantage. Mr. Heinrichs having 
satisfied himself on all these points, has adopted the 
channelled ring armature, shown by figs. 9, 10, and 
II, the insulated conducting-wire being wound on 
the outer surface of the ring armature. By crossing 
the channel with the insulated conducting-wire the 
inner surface of the ring is not made use of at all. 
This armature will give good results if made out of 
solid iron, or a bundle of very thick iron wire, 


which assists greatly in the generation of currents. 


This armature can be made in any size without 
altering its advantageous principle. It has, besides, 
one very great point in its favour, that is, it prevents 


the accumulation of the heat which is naturally pro- | 


duced in the insulated conducting-wires when they 
are traversed by powerful currents ; this takes place 
also in all armatures through the quick changes and 
enforced demagnetisation of the iron. In Mr. Hein- 
richs’ ring, the insulated conducting-wire which 


crosses the channel is freely exposed to the air, both 


inside and outside. This also tends to keep the iron 
ring cool and to maintain the efficiency of the arma- 
ture. This is a point we miss in all other armatures. 

In the early part of last year Mr. Heinrichs had 


occasion to rewind a bobbin of the multiple cur- 


rent generator of a Lontin machine, and he informs 
us that he found the insulation of those four layers 
of copper wire which were nearest to the iron core 
totally burnt; this is prevented in Mr. Heinrichs’ 
new armature, where the wire which is the nearest 
to the core has, a considerable portion of its surface 
_ exposed to the air, z.e., where the insulated conduct- 
ing-wire crosses the channel. In fig. 10 we see this 
ring armature in section, made in horseshoe or 
channel form, the inducing magnets, N and §, sur- 
rounding the entire outer surface of the horseshoe 
ring in the section. Mr. Heinrichs claims as his in- 
vention the ring armature made in channel form, 
over which the inducing magnets, N and 5, are so ar- 
ranged as to surround the entire outer surface of the 
ring. The insulated conducting-wire in which the 
currents are to be generated overlies the iron ring 
only where the ring is directly under the influence 
of the inducing magnets, thus, that portion of the 
insulated conducting-wire which crosses the chan- 
nel, and which is not under the influence of the 
inducing magnet, is also not under the influence of 
the soft iron ring. It will be seen that the length 
of the insulated conducting-wire which is under the 
influence of the inducing magnet and iron ring is 
much longer than the wire which crosses the channel. 

It is obvious that the best results will be obtained 


with those armatures in which the largest portion | 


of a given quantity of insulated conducting-wire 
can be brought directly under the inductive influence 
of the inducing magnets. Thus, if the Gramme 
ring (fig. 7) is made 5 inches wide it will have 
only 5 inches of insulated conducting-wire under the 
inductive influence of the inducing magnet (those 
which overlie the outer surface of the ring), against 
5 inches of insulated conducting-wire, screened by 
the iron ring from theinfluence of the inducing mag- 


nets, as shown in fig. 5, and where no currents are 


generated. In the Hefner v. Alteneck armature the 
cylinder is 10 inches long and has a diameter of 7 
inches; thus we find there are 10 inches of insu- 
lated conducting-wire for current generating against 
7 inches of wire which do not generate any current ; 
this shows favourably against the Gramme ring. In 
Heinrichs’ horseshoe ring the proportions are Io 
inches of insulated conducting-wires for current pro- 
ducing against 4 inches of wire which are not current 
producing, and these 4 inches are arranged so as to 
help to keep the whole insulated conducting- wire 


“cool. These figures show the advantage of Hein- 


richs’ armature. In fig. 11 we show a further modi- 
fication of Mr. Heinrichs’ channelled ring, which is 
here nearly round in section, as in the original Paci- 
notti ring, but in which his principle of having a 
channel and employing surrounding inducing mag- 
nets is adopted. In another article we hope to de- 
scribe the generator and the results obtained with it. 

As we have shown the most developed form of 


ring armature in this article we have yet to draw 
attention briefly to two more modifications of the 


arrangement, namely: where the ring has been 
made as a flat narrow ring, and the inducing magnet 
arranged on both sides of the ring. The priority of 
this idea belongs to Mr. Schuckert,* as it was intro- 
cuced in his generator over five years ago. Several 
of his machines have been in use in this country. 
The soft iron ring is made out of thin sheet 
iron plates which acquire little magnetism and act 
chiefly as a screen, as in the Grammering. The © 
demagnetisation of the iron ring is much assisted 
by having inducing magnets arranged on both sides 
of the ring, but it will produce great heat in the 
armature. 

In the Brush generator} the armature is also a flat, 
narrow but solid iron.ring, recessed on its circum- 
ference for the reception of the insulated conducting- 


‘wire, as in the Pacinotti ring. The position of the 


inducing magnets, relative to the ring, are the same 
as in the Schuckert generator. The ring being of 
solid iron, bears a great part in the generation of 
the currents. The enforced demagnetisation of the 
solid iron ring produces heat in the armature. 
This is to some extent overcome by a number of 
slots on the circumference of the ring which allow 
the air to circulate for cooling purposes, but pro- 
duce noise when in motion. 

Mr. Heinrichs’ new means and apparatus for gene- 


rating electric current were patented in England and 


abroad in November, 1879. 


JOEL'S IMPROVED INCANDESCENT 
ELECTRIC LIGHT LAMP. 


Fics. 1 and 2 show an improved form and arrange- 
ment of electric light lamp recently patented by 
Mr. Henry F. Joel, A. M., Inst. C. E. Fig. 1 isa 
complete lamp suitable for lighting interiors, and 
fig. 2 isan enlarged section. 

The improvements made in this form of electric 
light are mostly mechanical details, and make the 


* See Telegraphic Fournal, vol. vii., p. 118. 
t See Telegraphic Journal, vol. vii., p. 21. 
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lamps more practical and suitable to take the place 
of gas fittings, the arrangement for turning the 
light on or off being similar to the action of gas 
lamps. The most important improvement is the 
method of making good electrical contacts, whilst 


the action of the lamp, in comparison with other 
similar lamps, is much simplified. The weight, w, 


that presses the carbon pencil electrode through 
the jaws, J, to the terminal electrode, £, also at the 


same time presses the two jaws, J, on to the pencil ; 
this is effected by using bell crank-shaped jaws, J, the — 


weight acting by means of the rollers, R, cord, and 
tube with flange, on to the upper or horizontal 
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arms, which being pointed, clamp the carbon pencil 
electrode in the inclined jaws ; the cord suspend- 
ing the weight, w, also passes through a roller at 
the end of the pencil electrode holder, and presses 
that electrode through the jaws. J, by varying the 
lengths ofthe horizontal and inclined arms of the jaws. 

The pressures can be varied so that with a weight 


of, say eight ounces, seven ounces can be absorbed — 


in lateral contact, and leaving only a resultant one 
ounce forward or feeding pressure of the carbon 
pencil against the terminal electrode ; this regulation 
saves about 20 per cent of the carbon pencil. As 
the fine coned point made by the current is not 


broken off, there is also a gain in economy and 
power of light on this account. 

A further improvement consists in arranging a 
tap, T, as a switch or cut off on the side of the lamp, 
the act of turning off the light putting an equivalent 
carbon resistance, c, shown at top of the lamp, fig. 1, 
in dotted lines, in circuit, thus rendering each lamp 
independent, whilst the turning of the tap at the 
same time opens the jaws, J, ready for a fresh sup- 
ply of carbon, and by short circuiting the lower part 
of the lamp removes all chance of danger whilst 
putting in fresh carbons, There is also a special 
arrangement of shunt circuit coils for use when a 
great number of lamps are joined in one circuit, 
whereby the most delicate contact can be maintained 
between the electrodes with perfect safety. These 
and other minor improvements render these lamps 
especially suitable for lighting interiors, and we 
must congratulate Mr. Joel for his really practical 
efforts to render electric lighting easy and capable 
of being generally adopted. 


THE PHOTOPHONE. 


FROM advices recently received we understand that 


Professor Graham Bell has been experimenting on 


his photophone in Paris with very satisfactory re- 
sults. The electric light has been employed, and 
this is found to give out a peculiar sound of its 
own. The articulation of the speaker is superposed 
upon the irregularity of the light—like the voice of 
a telephonist upon the irregular currents due to 
induction and leakage. Several new experiments 
have been made by Professor Bell to confirm his 
theory that the discovery is a new. property of 
matter. In the experiments made in America all 
the substances tried were formed into thin dia- 
phragms, but Professor Beli has devised a new form 
of experiment, by which substances of all kinds can 
be tried. The substance is inclosed in a test tube, 


the open mouth of which is connected to a hearing 


tube. By this arrangement liquids and gases, as 
well as solids, can be tested. — | 
The relative effect of light upon the substances 
tried was as follows, the test tube being submitted 
to the action of an intermittent beam of light :— 


Substance. Form. Result: 

1. Bichromate of Potash......Crystals Good sound, 

7. Sulphate of Copper ...... 
Very pure crystals ...Feeble ,, 

Small piececoiledup. ,,  » 
10. Ebonite ... ….Hard rubber .........Very good sound. 

Rod used for } 

II. Carbon { electric light. ” ” 
A binding screw Feeble 
17. Carbonate of Magnesia..... pe 
Some Chips Verygood ;, 
22. À Lead Pencil | 3) 


24. à» discoloured by Ink....... Very feeble sound 
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It will be noticed that in cases 3 and 23 no sound 
at all was heard. re 

Amongst other discoveries Professor Bell has 
found that melted sulphur conducts electrically 
like selenium. When flowers of sulphur are melted 
the fluid conducts fairly well. The conductivity 
increases with rise of temperature until that tem- 
perature is reached when the liquid begins to change 
colour. When it has become of dark orange colour 
all trace of conductivity vanishes, and the substance 
after this cannot be made to conduct by cooling 
and re-heating. Whether the substance has its 
electrical conductivity affected by light has not 


yet been determined. 


ELECTRICAL INTER-COMMUNICATION 
| IN TRAINS. 


By G. K. WINTER, F.R.A.S., M.S.T.E., 
Telegraph Engineer, Madras Railway. 


AMONGST the numerous applications of electricity, 
the rapid communication of intelligence from one 
place to another is that which has received the 


Inter-communication in trains, or the communica- 
tion of intelligence from one part of a train to 
another, has received a large amount of attention, 
and much ingenuity has been devoted to the solu- 
tion of the problem. The fact, however, that no 
system has been universally adopted would tend to 
show that no system hitherto brought forward is 
practically perfect. Captain Tyler has said that 
electricity offers the best promise of success, and in 
this view most men acquainted with the present 
state of electrical science would probably concur. 

In looking carefully into the question of the merits 
and demerits of the various existing electrical 
methods, with a view of discovering the best system 
for adoption on the Madras Railway, I found that 
the use of the wheels and rails as an “earth” or 
return circuit, and the use of special electrical 
couplings, were nearly universal. A few experi- 
ments were sufficient to convince me that in India, 
at least, we could not make this use of the wheels 
and rails ; for even supposing the electrical contact 
between the framework and the axles to be perfect, 
that between rail and rail could not be relied on, 
especially in dry weather; and with regard to the 


special electrical coupling, a little consideration was 


FIG. 


HE] 


3. 


greatest development, and it is certainly the use to 
which this wonderful agent appears to be most 
specially adapted. In the early days of its employ- 
ment for this purpose it was thought uncertain and 
capricious, but as time went on difficulties one after 
another disappeared ; its action, before uncertain, 
became more and more under control, and its very 
caprices have been found subject to law, and have 


been converted into some of the most useful of its 
attributes. 


sufficient to show that any system which involved 
any extra labour or attention in forming or shunting 
trains, was unsuitable to our mixed and ever chang- 
ing traffic. There seems also to be little doubt that 
any difficulties which have been found to attend the 
application of the electrical systems hitherto pro- 
posed have been due to negligence or forgetfulness 
in forming the extra coupling, or to the imperfect 
earth formed by the wheels and rails. A coating of : 
snow, for instance, over the rail would destroy 
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communication even in England. The motion and 
consequent vibration of a train, on the contrary, 
presents no difficulty which cannot be easily over- 
come. 

My endeavours have therefore been directed to 
the adaptation of the existing couplings to the pur- 
poses of communication, and to doing away with the 
necessity of using the wheels and rails as an earth. 
The result is a system which has been well tried /on 
the Madras Railway, and has, I believe, given satis- 
faction to all who have seen it. It is impossible for 
any mistake to be made by the porters in forming! or 
shunting a train, for they have only to do the work 
they have been always accustomed to, and it is im- 
possible for any quantity of dust, tar, dirt, or grease, 
on the surfaces of the hooks to damage in the 
slightest degree the integrity of the circuit, for the 
hooks are self-cleansing, and the weight of the chains 
is sufficient to insure the perfection of the contact. 

Having abandoned the use of the wheels and rails 
as an earth, we require two conductors, insulated 
from each other, running from one end of the train 
to the other. This is simple enough as far as the 
carriages themselves are concerned, but the most 
dificult as well as the most important point is the 
mode of connecting electrically the conductors of 
one carriage with the corresponding conductors of 
the next. This connection I accomplish by means 
of the side or safety chains in the following way : 


A strong and flexible cable is passed through the : 


links of the chain ; the conductors of this cable form 
_a continuation of one of the insulated conductors of 
the carriage, and are fastened electrically to the hook 
at the end of the chain. 

The cables are made by winding galvanised iron 
binding wire, weighing about 100 lbs. to the mile, heli- 
cally round 1} inch tarred hemp rope in the grooves 
between the strands. The end of this cable, which 
is to be attached to the hook at the end of the chain, 
is close bound with the same binding wire for a 
‘length of about 3 inches, and the ends of the wires 
projecting beyond the hemp rope are twisted together 
into a wire rope. 


Two holes are drilled through the shank of the 


hook about 1} inches apart, and into these holes 
tinned iron eye bolts are soldered. The ring of the 
eye bolt nearest the end of the hook is only large 
enough to admit the wire rope projecting beyond the 


cable, while the other is large enough to admit the 


cable together with the extra binding. The bound 
end of the cable is passed through the large eye 
bolt and carried as far as the small one, through 
‘which the wire rope is passed, and to which it is 
firmly soldered; the rope is then unwound and 
spread radially over the ring of the bolt, and again 
firmly soldered on to its surface, the ends of the wire 
being cut off iftoo long. The lower end of the cable 
being thus firmly fastened to the shank of the hook, 
the cable is passed through the links of the chain in 
the most convenient manner, and finally passed 


through a hole in the buffer plank of the carriage, 


the wires of the cable are then soldered to the end 
of one of the wires running underneath the vehicle. 
The chain and cable are well coated with tar, except 
on the inner surface of the hook. 

The next point to be considered is the best mode 
of securing good electrical contact between the hook 
of one chain and that of the next carriage, when they 
are coupled. On the electrical condition of this con- 


tact depends the success or failure of the system, I have 
therefore spared no pains to insure its perfection. 
The shape of the ordinary coupling hook has been 
slightly altered, so that the inside curve is more of 
a V shape than formerly. The hooks are made red- 
hot, and are easily altered into the required shape 
by first driving a die between the jaws of the hook, 
and then completing the alteration by means of the 
hammer, keeping the die in its place during the 
operation. The bearing surface of the hook is then 
coated with a piece of sheet copper which is brazed 
on, and finally a small rib of gun-metal of semi-cir- 
cular section is soldered on to the inside of the 
outer jaw of the hook. Fig. 1 is a drawing of a 
complete chain with cable, &c. 

It has been found that with hooks prepared as 
above, neither grease, tar, nor dust, are able to im- 
pair the contact of hook with hook, and the small 
stones, which are occasionally thrown upon the 
chains from the ballast, are unable to insinuate 
themselves between the acting surfaces. 

The method of working adopted on the Madras 
Railway is-very simple, and might be still further 
simplified could a battery be conveniently placed on 
the engine. | 

A battery is placed in each brake van, and all 
batteries are so connected that they always tend to 
send a current in the same direction. The circuit 
is always open except when closed by pressing a 
plunger in the act of signalling. The disposition of 


the apparatus in a train will be understood from 
| 


à. 

All. that is necessary is to have a brake van be- 
tween the passenger carriages and the engine, and 
even this rule would be rendered unnecessary if we 
could piace the battery on the engine, instead of in 
the vans. This system has been working exceed- 
ingly well on the Madras Railway since the Ist 
January, 1879, the daily train mileage worked being 
about 1,776 miles. The fitting of the whole stock 
of the railway is being rapidly proceeded with, and | 
at an early date the whole of the trains running on 
the railway will be provided with an efficient means © 
of communication between the guards and passen- 
gers and the driver. The arrangements are tested 
on leaving or passing through each station by the 
guard in the rear van giving an all-right signal to 
the driver, and any failure or irregularity in the 
working of the apparatus is entered is the guard’s 
and driver's journals, and is reported to the heads 
of their respective departments, so that the letters 
that have been given me by the traffic manager 
and locomotive superintendent are written with 
full knowledge of the manner in which the system 
has worked. 

It has not been thought necessary hitherto to 
apply a break-away signal to the system on the 
Madras Railway, and the author does not recommend 
its adoption, owing to the complication necessarily 
involved; it can, however, be applied in several 
ways, of which the following arrangement, shown 
by fig. 3, is probably the cheapest, simplest, and 
most easily applied. 

The closed circuit is used, and signals are made 
by breaking or opening the circuit, so that if a train 
parts a signal is given automatically in consequence 
of the break in the circuit, caused by the parting of 
the train. The difficulty which has hitherto pre- 
vented this system from being adopted is, that 
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during shunting, or when the engine is separated 
from the train, the engine bell would be continually 
ringing, unless some act were performed to stop the 
winging, and in this case there is always the danger 
-of the apparatus. not being re-adjusted for ringing 
when the train is made up again. The difficulty 
I propose to overcome in the following simple 
‘manner. 

A relay is used on the engine to complete the 
circuit of a local battery through the bell. This 
relay has two contacts, the armature making contact 
with the one when the train circuit is complete 
(that is, when the constant current is flowing through 
the coils of the relay), and with the other when the 
train circuit is broken (that is, when no current is 
flowing through the relay coils). A switch attached 
to the apparatus is arranged to join one contact with 


_ the battery and bell when the switch handle is in one 


position, and the other contact with the battery 
and bell when the handle is in its other posi- 
tion. Thus, suppose when the train is joined 
up, and the train circuit closed, the bell is silent 
when the switch handle is at A, and that it rings 
when the handle is at B, then, when the train is 


divided, and the train circuit broken, the bell will 


be silent when the handle is at B, and it will ring 
when the handle is at a. Thus on arriving at a 
station at which shunting is to be performed, 
directly the train is divided the bell will ring, and 
will continue to ring until the driver.turns the 
handle to B. Again, when the shunting is com- 
pleted, and the train joined up again, the bell will 
ring until the driver turns the handle back to A, so 
that whether the train is being formed or broken 
the driver is reminded of the change to be made in 
the position of his switch handle by the ringing of 
the bell, and there is consequently no chance of the 


ment is shown in fig. 3. | 


proper adjustment being forgotten. The arrange- 


It will be seen that signals may be given to the 


driver by simply dividing the circuit in any part of 
the train, and keys arranged to do this may be fixed 
in any or all of the vehicles. Also, should any 
part of the train become separated, the act of sepa- 
ration will break the train circuit and cause the 
bell to ring. | 


TELEGRAPHIC APPARATUS IN USE IN 


THE BRITISH POSTAL TELEGRAPH 


DEPARTMENT. | | 
LIGHTNING Prorecrors—(continued). 


Fic. 77 shows a form of lightning protector which is 
used to some extent in the Postal apparatus, it is 
known as “ Varley’s Vacuum” protector. Its prin- 
ciple is based on the fact that an ordinary battery 
current, such as is used for working telegraph in- 
struments, will not jump between two points set 
close together, even though the latter be surrounded 
by a partial vacuum ; a lightning discharge, however, 
will follow the nearest path open to it, although 
that path be of infinite resistance to a current of low 
tension, and will “strike” across an air space with 
great ease, and with still greater ease across a 


partial vacuum. In Varley’s protector two metallic 
points, 2,, p,, fixed at the ends of platinum wires are 
inclosed in a small glass bulb, the wires being fused 
into the glass so as to make an air-tight joint. The 
bulb is exhausted of air, and then the aperture 
through which the exhaustion is effected is sealed 
up. The ends of the platinum wires are screwed 
into brass collars, A, B, by means of which the pro- 
tector is secured in the instrument it is required to 
protect. Square openings are made in A and B 
which fit over square brass pieces, and then large 
flat-headed screws are screwed down into the latter, © 
and thus A and B are secured. The object of makin 
the openings of a square shape is to prevent the 
heads of the securing screws from twisting A and B 
round when the former are nearly home;; if this 
twisting took place the platinum wires would get 
bent and perhaps broken in the glass. 

The protector may either be used as a bridge 


between the Up and Down line, as at an intermediate 


station, or one end may be connected to the line 
and the other end to earth ; this would be done at 
a terminal station. 

One advantage of this form of protector is that 
it cannot cause a contact fault in the instrument, 


that is to say, it cannot accidentally connect the Up 


and Down line or short circuit at an intermediate 


Station, nor at a terminal station can it connect the © 


line direct to earth. These faults, although they rarely 
occur, sometimes do take place in the brass tube - 
protector (see last article). On the other hand, the 
vacuum inside the bulb is liable to fail, and although 
this does not entirely render the protector useless, 
still it very nearly does so. 

The method of testing the protector is to send 
the discharge from a small induction Ruhmkorff 
coil through it ; if the discharge between the points 
takes the form of a glow, then the protector is in 
good order. If, on the other hand, sparks pass, then 
the-vacuum is defective and the protector must be 
rejected. | 

It is usual to place vacuum protectors at the 
terminal poles on a line where the open wires join 
the underground work. In this case a number of 
the protectors are inclosed in a water-tight iron box, 
one ofthe ends from each protector being connected 
to the junction of the open wire with the under- 
ground wire. The other ends of the protectors are 
all connected to earth. The lightning on striking 
the open line wire will leave the latter at the termi- 
nal pole and run to earth through the protector, a 
small portion only passing on through the under- 
ground work. These protectors are examined and 
tested every month. 

Another form of protector used to some exent 
consists of two brass plates about 4 inches square, . 
set face to face and separated by a sheet of paraffined 
paper. Formerly it was usual to plough the sur- 
face of the plates into a number of furrows, those in 
the upper plate running at right angles to those in 
the lower plate. It was imagined that the points 
formed by the crossing of the ridges would be 
favourable to the discharge, but some experiments 
made by Mr. W. H. Preece (TELEGRAPHIC JOURNAL, 
Vol. VII., page 294) proved that the supposition. 
was a fallacy, and consequently plates with smooth 
flat surfaces are now employed. 

The protection of cables from lightning is a point 
of the highest importance, and as all the cables in 
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the Postal Department are connected to land lines 
of considerable length they are peculiarly liable to 
damage. The form of lightning protector placed on 
the huts in which the cables land is shown by 
fig. 78. | 

his arrangement consists actually of two pro- 
tectors, one of the ordinary plate form and the 
other of a brass reel connected to earth, and around 
which is wound a fine insulated platinum wire, 
which is connected between the open wire and the 


cable. 


{iThe open wire is connected to terminal a, while 


The brass reel, R, after being wound (in a single 
layer) with the fine platinum wire, is dipped bodily 
into melted paraffin wax so as to keep out moisture. 

If the lightning strikes the line wire it has an 
alternative route to earth through the plate protec- 
tor, or to earth through the fine wire and the brass 


reel by striking through the insulating covering of 


the wire. If the discharge is powerful the platinum 
wire becomes melted, thus severing the cable from 
the line. | 

_ After every thunderstorm it is usual to examine 
the protectors at the cable huts to see whether they 


Thr 


* Bh 


terminal B is connected to terminal c, the latter 
being attached by the lower end of its stalk to one 
end of the fine insulated platinum wire wound around 
the metal reel, R. 


Terminals A and B are mounted on an ebonite: 


pillar to insure good insulation, and terminal B, in 
addition to being connected to terminal C, is also 
connected to the upper plate of the plate protector. 

The lower plate of the latter is extended beyond 
the upper plate, and on it is screwed the brass reel, 
R, before referred to. The extreme ends of the 
plate have terminals E, BE’ screwed into them, to 
which earth wires are secured. 

The other end of the platinum wire is secured to 
the lower end of terminal D, which latter is con- 
ag to terminal F, and then by terminal G to the 
cable. 
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are in good order. It is often found that the para- 
ffined paper has become perforated by the discharge ; 
it has then to be renewed. 3 


Messrs. L. CLARK, MUIRHEAD & Co.’s new 
offices at Regency Street, Westminster, were lit a few 
evenings ago by eight of Mr. H. F. Joel’s new electric 
lamps (see page 364). The lamps burned without 
the slightest variation. One lamp lit up a room 
16 ft. by 12 ft. perfectly. The eight lamps were 
driven from ordinary A Gramme, worked from an 
engine used for all the lathes and machinery, &c. 
The eight lamps were in one circuit of about 25 
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THE FIRE AT THE MANCHESTER TELEGRAPH OFFICE. 
—AÀ most destructive fire broke out on Sunday night in 
the Manchester Postal Telegraph Office. Howit origi- 
nated has not been ascertained. The fire first occurred 
in a lift. On ordinary days there are about 400 clerks 
employed on the premises, but on Sundays only about a 


dozen clerks are on duty. Before the fire brigade could 
get to work the flames had got strong hold, notwith- 


standing that the clerks in the office had made every 
effort with the appliances at hand to keep them under 
control. The firemen, however, soon obtained a 
mastery over the flames, and there does not seem to 
have been much harm done to the building, but the 
whole of the telegraphic communication had been 
severed, and for some hours Manchester was entirely 


_ isolated; the insulating covering of the wires had been 


melted with the great heat, and scores of wires were 
massed together like a rope. There are from.270 to 
300 wires running into and through the office. Every 
one of these was. blocked, and it required the greatest 
care to ascertain how the severed communication could 


be restored. London was amongst the first places te 
suffer, and a number of towns were also cut off in a 
moment. All the battery wires and all the line wires © 


were destroyed, Of course the best arrangements that 
could be were made. Other towns were aware of the 
interruption which had heen caused, and they made tHe 
best arrangement possible. Messages for Manchester 
were sent to Liverpool, the nearest receiving office, and 
were thence despatched to the former city by train, 
where a body of messengers was organised to meet the 
train and deliver the telegrams. When the fire had 
been mastered the next work was to restore communi- 
cation, and at this task all the available strength of the 
engineering department was directed throughout the 
day. This work of re-establishing communication was 
most effectively done, for in less than 24 hours every 


_circuit was restored. and business. proceeded as though 


no interruption had occurred. The speedy restoration 
of communication reflects great credit not only on the 
organisation of the Postal Telegraph Department, but 
on Mr. Doherty, the engineer in charge in Manchester, 
and on his staff. There were 257 circuits broken 
down altogether. 


THE Pall Mall Gazette says it is officially announced 
to-day (Oct. 26) that an International Congress of 
Electricians will assemble in Paris on the 15th Septem- 
ber, 1881. It will be preceded by an international ex- 
hibition of electrical apparatus and appliances, to be 


held from the 1st to the 13th of August of the same 
year, 7 


TELEGRAPHIC communication between Durban and 


the Cape Colony is interrupted, the land lines having 


been broken by the Basutos. 


UNDER the name of “an electric hammer,” Messrs. 
Siemens and Halske, of Berlin, have lately patented an 
arrangement which consists essentially of three coils 
and a hollow rod of iron or soft steel, which can move 
to and fro within the coils in the direction of their axis. 
By means of a constant current, of unvarying direction, 
sent through the middle coil, the rod is magnetised ; 
and through the other coils a machine or battery sends 
alternating currents, by virtue of which the rod is alter- 
nately drawn in and thrust out with great rapidity. The 
motion on one side is limited by a spiral spring working 
an elastic cushion. With a screw arrangement the rod 
can be worked with the necessary step-by-step rotation 


in boring rock. When the boring in rock has gone so 
far that the borer no longer reaches the rock, one of the 
rod-guiding projections on the upper coil is struck, and 
this has the effect of displacing all three coils in their 
stand, wherein they are held fast only by friction,— 


English Mechanic. 


Tue name of the author of the paper on “ The number — 


of electro-static-units in the‘electro-magnetic unit,” read 
before the British Association, at Swansea, and pub. 


lished in our last issue, was accidentally misspelt, It 
Should have been “ R. Shida.” | 


PugLic interest in telephones appears to be gaining 
round. The Gower-Bell Company, whose instruments 
have been adopted by the Government Departments, 
are said to have received, in the two months since 


their registration, applications relating to more than - 


£40,000 worth of telephone outfits. 


_ Messrs. PATEY and Graves of the British Postal 
Telegraph Department have left London for Paris to 


inquire into the working of the Pneumatic Tube system | 


as worked by the French Administration in Paris. 


| 
AN extremely valuable contribution to magnetic 
science has just been published by the Royal Society— 
Mr. M. W. Ellis’s paper on the relation between the 
diurnal range of magnetic declination and horizontal 


force, as observed at the Royal Observatory of Green- _ 


wich, where he is the Superintendent of the Magnetical 
and Meteorological Department, during the period from 
1840 to 1878. He proves incontestably that these mag- 
netic elements are subject to periodic variations coinci- 
dent with the eleven-year sunspot period, and that 
sudden outbursts of sunspot and magnetic energy are 
simultaneous, 


WE have always considered that Electro-metallurgy 
has a great future before it in the direction of the re- 
duction of metallic ores by electricity. The first step in 
this direction seems to have been taken in America. 


A company by a patented process proposes to reduce _ 


all classes of rebellious ores, except those containing 
lead, at an expense of three dollars per ton, 


ANOTHER death has been caused by the incautious 
handling of electric light apparatus. During the recent 
trial trip of the Czar of Russia’s new yacht, the Livadia, 
a stoker in adjusting one of the Jablochkoff lamps, 
accidentally completed the circuit through his body, 
and was immediately struck dead by the current. 


RECENT advices from Melbourne demonstrate that 
the electric storm of the 11-14th August last occurred 
simultaneously at Melbourne and at Kew. 


WE have received a specimen of a new gas heating 
burner invented and constructed by Mr. Fletcher of 
Warrington. The burner is undoubtedly the most 
perfect of its kind yet invented. The flame is solid, 
and is stated to give a duty higher than the calculated 
theoretical maximum for the gas consumed. 


THE Brush Electric Light Company, of New York, 
have opened offices at 860, Broadway, and the officers 
expect that before the end of October a large number 
of lights will be in operation in the vicinity of Madison 
and Union Squares. Negotiations for a building near 
Madison Square, in which to place the engines and 
other machinery, are about completed. In the district to 
be illuminated there are many public buildings, restau- 


rants, and stores. It is said that no attempt has been 


made to subdivide the light for use in private dwellings, 
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but for lighting large areas the Brush system is entirely 
successful. The Brush Company of New York is dis- 
tinct from the general company having its head-quarters 
in Cleveland. The New York company was recently 
incorporated, and holds the privilege of using the Brush 
light on Manhattan island only. The officers of the 
new company are: president, W. L. Strong; vice-pre- 
sident, A. D. Juilliard; secretary and treasurer, A. A. 
Hayes, jun.; general manager, C. M. Rowley.—Scien- 
tific American. 


THE Municipal Council of St, Petersburg is at present 
deliberating on a proposition made by the Electro- 
technik, a Russian society recently established, for 
illuminating with Siemens lamps the Newsky Prospect, 


- whose length is 7,000 metres. 


THE introduction of the electric light, says the 


Operator, on the wharves at Montreal, Canada, has 


caused a wonderful revolution in the business of loading 
and unloading vessels. Previous to the adoption of 
the new method of illumination an ocean steamer 
usually remained in port from three to four days, 
whereas under the present system a saving of at least 
forty-eight hours is effected. As an instance of rapid 
work the case of a recent Allan mail steamer, the 
Scandinavian, may be cited. This vessel arrived in 


port at 4.30 p.m. one day, discharged her cargo, 


re-loaded, and set sail at 1.30 p.m.on the day following 
—just twenty-one hours afterward. 


Tue Salford Corporation contemplate promoting a bill 
in Parliament for powers to supply the electric light.— 
The town of Akron, Ohio, is to be lighted from lamps 
on two masts, one of which is 160 feet high.—The 
Museum of Science and Art, Edinburgh, is now being lit 
by electricity, as an experiment.—Edison announces 
that his light has at last passed the experimental stage, 
and is now ready for public use. To a reporter of a 
New York paper the inventor stated that in four weeks 
“he should have his shops and eight miles of street lamps 
in Menlo Park lighted, so that all the world might 
come and see, 


RR, <2 


as 
e 


September) that in simple electrolysis the Peltier 


_ phenomenon is produced according to the same laws as 


at the surface of contact of two metals. It is a purely 
physical phenomenon without known relations with the 
heat of combination, or with the latent heat of solution, 
but connected by a precise law with the thermo-electric 
forces of corresponding couples. Chemical actions 
intervene in the production of one or other of the two 


inverse phenomena merely as disturbing causes, either 


altering the nature of the surfaces or producing a 
secondary liberation of heat. They may mask, more or 
less, the phenomenon on which they are superposed, 
but they do not produce it.—Nature. 


HERR HANKEL has recently (Wied. Ann., No. 8) 
endeavoured to prove the direct transformation of 
vibrations of radiant heat into electricity. He had 
formerly shown that rock crystal has thermo-electric 
polar axes’ in the direction of its secondary axes (the 
six successive poles being alternately positive and 
negative), and he supposes the ether within the crystal 
to be so arranged that under influence and with 
participation of the material molecules it is movable in 
circular paths round the secondary axes, and more 
easily movable in one direction than in the other. Thus 
all along a secondary axis the more easily occurring 
rotation has the same direction, but looked at from 
without, the direction is opposite at one end to what it 
is at the other, so giving the opposite modifications of 


electricity. When radiations from without strike along 
such an axis, those vibrations in them whose direction 
coincides with that of the easier rotation of the ether- 
molecule in the crystal should induce rotation of this 
along with the material molecule, and at the two ends 
of the secondary axis there should be electric tensions, 
with opposite electricity. Herr Hankel verified this by 

lacing an insulated metallic ball connected with a 
gold-leaf electroscope in the middle of one edge of a 
rock crystal fixed with its principal axis vertical, while 
sunlight was thrown from the other side along the 
secondary axis terminating at the ball; then the 


arrangement was reversed, The electroscope indicated. 


opposite electricities in the two cases, A gas-flame or 

a heated ball gave similar effects, which, moreover, 
were proved to be due to the dark heat rays (not to the 

luminous rays).—Nature, | 


THE Boston Herald gives the following account of an 
American experiment made on September 2nd :— 
‘A novel exhibition of powerful electric lights was made 
last evening in the vicinity of the Sea Foam-house, 
Nantucket Beach, and the display was witnessed by quite 
a crowd of interested spectators. The Northern Electric 
Light Company have erected three wooden towers, each 
100 feet high, and mounted upon each of these a 


circular row of twelve electric lights of the Weston 


patent, each light being estimated at 2,500 candle- 
power. As these towers are but 500 feet apart and in 
a triangle, it will be seen that the light of 90,000 candles 
was concentrated within a limited territory. The 
design of the exhibition was to afford a model of the 
plan contemplated for lighting cities from overhead in 


vast areas, the estimate being that four towers to a 


square mile of area, each mounting lights aggregating 
90,000 candle-power, will suffice to flood the territory . 
about with a light almost equal to midday. Last 
evening a motive power of thirty-six horses was used 
in generating the electricity from three Western 
machines, and the lights, with one single slight flicker, 
burned steadily and brilliantly all the evening. It is 
difficult to say whether the experiment proved anything 
ornot. Theclaim put forward by the company is for 


an original planof lighting cities and towns by grouping _ 
M. Bouty considers he has proved (fournal de Phys., 


and elevating electric lights of any kind.” 


RAPID TELEGRAPHING.—The transmission to Cin- | 
cinnati on Friday night of the full text of Senator 
Conkling’s speech at the Academy of Music, New York, 
is worthy of mention. The speech was transmitted by 
the Phillips system of steno-telegraphy in five hours 
and five minutes, This is a process of transmission 
done entirely by hand, and the despatches are received 
by an ink recorder of great simplicity, which pays out a 
narrow strip of tape, on which the matter is plainly 
printed in linear characters. The wire was worked 
without a.“ repeater,” and the amount of matter trans- 
mitted (sixteen thousand words) was fully equal to what 
would be averaged by the Morse system on three wires, 
by three senders and three receivers. The speed at- 
tained may be more fully realised when it is remembered 
that Mr. Conkling spoke for three hours and forty 
minutes, and that his utterances were transmitted in 
five hours and five minutes, the entire speech being in 


| the Cincinnati Gazette office one hour and twenty-five 


minutes after Mr. Conkling ceased speaking, although 
he had been talking fifteen minutes when the work of 
transmission was begun. Despatches transmitted by 
Mr. Phillips’ method require no preparation whatsoever, 
the operator sending from the manuscript. Steno- 
telegraphy is the invention of Mr. Walter P. Phillips, 
the well-known telegraphic expert, now agent of the 
New York Associated Press in this city. He challenges 
the inventors and exponents of any and all “ phantom 
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circuit,” “ automatic,” or other known systems of tele- 


graphy, as practised either in this country or in Europe, 
to equal with one man on a similar stretch of wire the 
amount of work performed as above described, and he 
avows his ability to produce a plentiful supply of mani- 
pulators who can duplicate this record without difficulty. 
The inventor further maintains that, by the introduction 
of steno-telegraphy, press matter can be handled at 
treble the speed now attained, and consequently at a 
reduced cost, since the system not only increases the 
capacity of single wires, but being applicable to “ du- 
plexes” and “ quadruplexes,” renders the former equal 
to six instead of two, and the quadruplex equal to twelve 
instead of four wires as at present. The Phillips’ 
system carries every punctuation mark used in print- 
ing, italicises all words from foreign languages, names 
of newspapers, &c., and secures the delivery of copy 

roperly punctuated and edited for the compositor. 
The art of sending and reading steno-telegraphy can 
be learned by Morse operators in the course of seven 
days, while the knack of transcribing the tape can be 
acquired by non-professionals in from three to five 
weeks.— Washington Republican. 


Hew Putents—1880. 


3036. ‘Shackle and terminal insulators for tele- 
graph wires.” J. W, FLETCHER. September 28. 

64. ‘ Magneto or dynamo-electric machines ap- 
plicable to both generators and engines.” P. JENSEN. 
(Communicated by T. A. Edison.) Dated September 30. 

3971. ‘‘Dynamo-electric and magneto-electric ma- 
chines.” A.M.CLark. (Communicated by A. Niaudet 
and E. Reynier.) Dated September 30. 

4005. ‘‘ Dynamo-electric and magneto-electric ma- 
chines.” E.G. BREWER. (Communicated by A. J. B. 
Cance.) Dated October 2. | 

4007. “ Magneto-electric apparatus for railway sig- 
nalling.” G.ZANNI. Dated October 2. 
4009. ‘‘Improvements in obtaining and applying 


motive-power, parts of which improvements are also. 


applicable to the transformation of power into elec- 
tricity.” J. G. Lorrain. (Communicated by G. 
Trouvé.) Dated October 2. 

4039. ‘‘ Improvements applicable to telephones for 
the purposes of signalling.” J. G. Lorrain. (Com- 
municated by G. Trouvé.) Dated October 5. 

4042. ‘‘ Means or apparatus for recording a ship’s 
course.” A. STEENBERG. (Communicated by F. 
Alsing, H. Sachmann, and C, Dons.) Dated October 5. 

4049. ‘‘Dynamo and magneto-electric machines.” 
A. W. L. Reppie. (Communicated by A. Biloret and 
C. Mora.) Dated October 5. | 

4116. “An improved method of and means for 
transmitting electrical currents through conductors or 
cables, and for facilitating the action of instruments 
connected therewith.” W.R. LAKE. (Communicated 
by EL. Maribe.) Dated October 0. 

4129. ‘Improvements in electrical signalling and 
indicating apparatus for telephonic or telegraphic 
purposes.” W.R. Lake. (Communicated by F. Blake.) 
Dated October 11. 

4139. ‘‘ Safety apparatus for railways.” E. GUENDE. 
Dated October 12. | 

4141. ‘An improved bell and whistle in combina- 
tion, to be employed for call and warning purposes.” 
J. CHESHIRE. Dated October 12. 

4191: ‘Electric lamps.” 
October 15. | 

4223. ‘‘ Improved safety alarm apparatus for steam 
boilers or generators.” C. pk Pass. (Communicated 
by L. A. Guibert.) Dated October 16. 


G. P. HARDING. Dated | 


4265. ‘“ Dynamo-electric machines.” W. R. Lake. 
(Communicated by C. A. Hussey and A. S. Dodd.) 


Dated October 19. 


4267. ‘‘ Improvements in galvanic batteries and pro. 

cess connected therewith.” C. ANDERSON. Dated 
October 20. 
- 4310. ‘‘An improved magnetic apparatus for sepa- 
rating or removing particles of iron from grain.” W, 
R. Lake. (Communicated by S. Howes, N. Babcock, 
and C. Ewell.) Dated October 22. 7 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS, 1880. 


458. ‘ Extracting metals from their ores.” W.R. Lake, 
(A communication from A, C. Tuhenor, of San Fran- 
cisco, U.S.A.) Dated February 2. 4d. This invention is 
based on the discovery that if a current of electricity 
be applied to the body of the molten metal the rapidity 
of the fusion of the metal in the ore is greatly en- 
hanced, in fact, so far as to be practically instantaneous ; 
for when the electric current is applied to a body of ten 
tons of molten lead, and a couple of ounces of gold are 
dropped in at one edge of the kettle, a ladle of the 
lead instantly taken from any portion of the kettle 


shows traces of the gold, thereby indicating that the 


fusion of the gold and its infusion throughout the lead 
are instantanedus. | 


954. ‘Automatic or mechanical organs and har- 
moniums.” J. G. Smitu. Dated March 4. 8d. 
Relates to a novel manner of providing a music-sheet 
for mechanical or automatic pianofortes, harmoniums, 
organs, and the like, and consists partly in the employ- 
ment of metallic strokes, lines, marks, as shown in 
figure, or metallic dots upon the surfaces of paper, 
parchment, or other material, so that when a sheet or 
plate of any material is properly arranged in or upon 
a musical instrument, and caused to move over, under, 
or across the terminals of two of a series of wires, é, or 


MAG, 


D 


other suitable conductors connected with a battery or 
other generator of electricity, the circuit will be com- 
pleted between the said points and through magnets 
arranged in connection with the valves, keys, or other 
parts, to cause the instrument to be sounded each time 
one of such metallic pieces comes in contact with the 
said ends of the wires or conductors, The length of 
the rows represents the length of the tune, and the num- 
ber of rows will be in proportion to the degree of 
harmonisation or combination of tones of the chords. 
Various modifications are also included. 


1046. ‘‘ Compressing air by electricity for obtaining 
motive power.” VICTOR POULET and E. CoMMELIN. 
Dated March 10, 2d. The object of this invention is 
to obtain compressed air at a pressure of several at- 
mospheres by means of electricity, with the same air 
acting upon pistons. An electro-magnet is employed, 
and an iron rod, which is attracted by the magnet, and 
serves as a piston, a lever being provided, which com- 
municates with a fly-wheel and an air-pump, in con- 
nection with which is a pipe, through which the air is 
compressed into the boiler. An inlet pipe for air is 
fixed upon the boiler, and communicates with the slide 
and slide-réd of a secondary piston. A reservoir is 
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employed, in which air is compressed to several atmo- 
spheres, a safety valve being provided at the top, and 


connected with a whistle, the air passing to the safety — 


valve through a small inlet cock at the side. A driving- 
wheel is provided at the back of the engine, and is con- 
nected by a rod with the second piston. A battery is 
used to give motion to a Gramme machine, which 
creates current in a second Gramme machine, which by 
means of a fly-wheel and connecting rod upon the main 
shaft of the said machine, communicates with the air- 
pump. (Provisional only.) 


1049. ‘‘ Magneto-electric breaks.” C. GROOMBRIDGE. 


Dated March 10, 2d. Anysuitable number of power- | 


ful electro-magnets is arranged in a bearing secured 
longitudinally between any two pairs of wheels to the 
longitudinal frame, or other suitable part of the car- 
riage, the poles of such magnets resting lightly and 


‘longitudinally upon the face of the rails at all times and 


in such manner as to expose the entire surface of the 
poles of the magnet to the rails, which act as an arma- 
ture or keeper to the magnet. Electric contact being 
made, and great friction being created, the motion of 
the vehicle will-be at once retarded and arrested. (Pro- 


1081. ‘‘ Telephonic apparatus.” F.H.W. Hicerns. 
Dated March 12. 2d. The transmitter consists of a 
diaphragm, to the centre of which is attached a spindle, 
which passes through a rod of carbon, the ends of 
which rest on two blocks of carbon, which are situated 
between the rod and the diaphragm. The rod is 
pressed inwards and outwards by two spiral springs on 
the spindle, which is provided with nuts so that the 
pressure of the springs can be adjusted. For receiver 
a Bell telephone is employed, constructed to sound 
loudly and clearly by the following means :—The 
energy of the vibration is increased by enormously 
increasing the magnetic stress upon the diaphragm ; 
and in order that the latter may not produce extra 
tones it is made compound, either two or more iron 
plates being cemented together, or a piece of cardboard 
or other material stuck on the upper and under surface 


of the iron, except where.it.faces the magnet, As 


magnetism is sluggish in comparison with the rate of 


_ vibration required to reproduce vocal tones, the electro- 


magnetic coil is made of about one-eighth of an inch 
in thickness only, the diameter being of no consequence. 


_ An iron core is employed split to the centre, (Pro- 


visional only.) 


1125. ‘Electric railway signals, &c.” J.C. MEwBuRN. 
(A communication from T. H. B. Putnam, of New York, 
U.S.A.) Dated March 16. 8d. An electrical conductor 
(Figs, 1 and 2) is arranged in a cavity on the road-bed, 
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preferably midway between the tracks, and adapted to 
be elevated or protruded by the pressure of an extra 
wheel on the locomotive axle, acting through levers on 
the said conductor, as the train is passing. This con- 
ductor when protruded is swept by metallic brushes, or 
brush-like conductors, on the locomotive, by which 


means a circuit or circuits are closed. Wires lead 
from the protruded conductor to any point on the line,. 
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and are caused through suitable mechanism to make or 
break a circuit there also when required. 


1136. ‘‘Magneto and dynamo-electric machines.” 
J. H. Jounson. (A communication from A. de Méri- 
tens, of Paris.) Dated March 16. 4d. Consists in 
enabling these machines to furnish an alternate current 
without the employment of an exciting machine. The 
inductors are magnetised by the alternate current itself 
without the necessity for changing its direction by 
means of a commutator or collector. Taking the ma- 
chine known as De Méritens as an example, all the coils- 
of the ring are wound in such a manner that the exit 
wire from one coil is soldered to the exit wire of the 
next coil, and the extremity of the entering wire of one 


coil is soldered to the entering wire of the next coil. 


Hence it results that there are two entering or two exit 
wires leading to the binding screws where the current. 
from the machine is collected. It also results that all 
the coils of the ring are traversed by one current, which 


_ changes its direction during each revolution as many 
| times as there are coils in the ring. (Provisional only.) 


1181. ‘“Micro-telephonicapparatus.” R. H.Cour- 


_ TENAY. Dated March 17. 2d. An iron or steel bobbin or 


core, with a soft iron on the base is, after being polished 
with a resisting medium, coiled with a number of lengths. 
of wire insulated and connected by one end of each 


length to the bobbin. The bobbin is connected with a 


pendulum or spring of any suitable. metals, either in ~ 
the form of spiral or flat springs, coated with a resist- 
ing medium, the intention being to obtain delicate 
vibratory motion with the object of getting microphonic 
effects with less resistance as compared with carbon as 
generally used. (Provisional only.) 


1178. ‘‘Dynamo-electric machine.” JOHN PERRY. 
Dated March 18. 6d, The.object of this invention 1s 
to get a very intense magnetic field, and at the same 
time to have the currents generated to be continuous, 
In the machines of Gramme, Siemens, &c., the winding 
of the wire bobbins takes place, as nearly as possible, 


| in the plane containing the axis of rotation. In the 


new. invention each winding of wire on the rotating 
part of the machine makes a decided angle with the 
axis of rotation. Fig.1 is the sectional elevation of 
the machine; e f is a shaft made to rotate; a b is a. 
ring of phosphor bronze on which a great number of 
thin wedge-shaped coils (c, fig. 2) are packed so as to 
form an annular armature whose section is shown at &, 


‘k, fig. 2. The plane of each winding of this armature 


makes an angle of 50 degrees with the direction of 
motion when turning with the shaft. The armature is. 


‘firmly fixed to the shaft, and is kept from changing its 
shape during rotation by means of the wooden discs, 


i, 1, which embrace the coils on the inner parts of the 
ring, and which are bolted together and fastened to the 
shaft by the screws and collar shown in the figure, and 
by means of the outer rings of wood and metal, / 7, 7 1, 
which are bolted together, embracing the outside of the: 
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ring. All the coils of the armature form one closed 


-circuit, but the ends of one thin coil and of its neighbour 
are also fastened to an insulated rod of copper, g k, 


there being as many such rods as there are of thin coils 


onthe armature, The ends, g, of these rods are fixed 


to an insulating ring of ebonite, which is fastened to 
the wood centre, i, and rotates with the shaft, The 


1184. ‘Telegraph wires.” J. T. KING. (A com. 


munication from C. Linford, of Pittsburgh, Pa., U.S.A,) 
Dated March 19. 6d. Describes a cable consisting of 
insulated or cotton covered wires bunched together in 
any desired number, and held together by a strip of 
cotton or other cloth wrapped spirally around them, 


other ends of the rods are quite free, being only sepa- 
rated from each other by air. From these rods electric 
currents are taken away by means of four contact pieces, 
which rub or roll on them ; m m1, m m!, arefourelectro- 
‘magnets bolted at the ends, m, m, to a ring of iron, and 
to the cast iron frame, ss. At their ends, m!, m', they 
are firmly fixed in a frame of wood. The cores of these 
electro-magnets terminate -in iron pole pieces of a sec- 
torial shape, which are close to the armature; 7 7’, 


The interstices are filled with melted paraffin, coal 
tar, or similar material, or the wires are immersed 
in- melted paraffin, coal tar, or similar material, 
as or before they are bunched. The cloth 
wrapper is then coated externally with coal tar, 
asphaltum, rubber, cement, or other elastic imper- 
| vious material. Then, if desired, another strip of 
cloth may be wound on it spirally in the opposite 
direction, and coated in like manner. The fig. showsa 
container having a box or bed, which may be of cast 
iron or other suitable material, preferably protected by 
tarring or otherwise coating its exterior. Its interior 
is fluted or grooved, as indicated at à, to form recep- 
tacles for the wire, and whole interior surface is coated 
with porcelain enamel, as at c. Upon the bed is.a cover, 
d, adapted to fit within the flanges, e, and rest upon the 
shoulders, f. 


2037. “Electric lamps.” CLark. | 6d. 
(A communication from abroad by Patrick Drew, of 
Brooklyn, U.S.A.) Relates to improvéments in electric 

_ lamps, by which the latter have their electrodes con- 
tained within a vacuum chamber of glass, the wires 


Ty! 
a 
FIG. 2. 


nn", are four similar electro-magnets, fixed in the same 
‘way on the other side of the armature in such a way that 
2+ and m* do not come opposite to oneanother, In fact, 
the system of magnets 7 7} is rotated about ten de- 
grees relatively to the system # #1, and a line joining 
the middle points, o 0, of two opposite pole plates makes 
an angle of about 50 degrees with the direction of mo- 
tion of the ring at that place. The electrical connec- 
tions are such that 2? and #1, fig. 2, have opposite 
polarity, so that between them there is formed an in- 
tense field of force, whose lines are nearly all at right 
angles to the planes of winding of the coils passing 
through it. 


being sealed where they pass through the glass by 
mercury or an amalgam inclosed around the wires. | 
The improvements are shown by the figure, which is 
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a sectional elevation of an electric lamp embodying the 
improvements. | 
A is the glass globe formed at one side with the 
tubular extension, a, and inner concentric cylinder, a’, 
that is closed at the top, and formed with the sealing- 
tubes, à, 5. The tubes, 4, are formed with bulbs, o, for 
containing mercury to seal the wires, but the bulbs, o, 
may be dispensed with, the tubes being extended down 
and closed at their lower ends around the wire. The 
conducting-wires, c, pass freely through the tubes, so 
that the portion of the wires. below the carbon, d, is free 
to expand and contract without danger of cracking the 
glass. The bulbs, o, shown in the figure contain mer- 
cury, which gives additional security against ingress of 
air. ù | | 
2114. ‘Mechanism for perforating paper for tele- 
graphic purposes.” W.R. LAKE. 1s. (A communica- 
tion from abroad by Theodore Marshall Foote, of 
Brooklyn, and Frank Anderson, of Peekskill, U.S.A.) 
Relates to a method of perforating paper slip for 
working automatic fast speed telegraphs, the perfora- 
tions being arranged in such a way that whatever order 
the letters come in, the signals shall always consist of 
a series of positive and negative currents following one 
another alternately.: The description of the apparatus 
for effecting the object will be referred to at a future 
date, as it cannot be described except at some length. 


City Hotes. 


Old Broad Street, October 27th, 1332. 


BRAZILIAN SUBMARINE TELEGRAPH CoMPANY (LIMI- 
TED).—The fourteenth half-yearly meeting of the 


proprietors of this Company was held on October | 


_ gand, at the City Terminus Hotel. The chairman, in 
moving the adoption of the report (see Telegraphic 
Journal, October 15th), said that he had little to 
add to the statements in that document. Their plant 
was in good order, and their cables were working well 
throughout. They were able to show a small but steady 


“|” increase, the result of which had been that they were | 
able to pay a bonus of 1 per cent. beyond the dividend . 


of 5 percent. They had also been able to add to the 
reserve, which fund was growing gradually to a consi- 
derable amount. The receipts from the cables showed, as 
compared with the half-year referred to at the previous 
meeting, an apparent increase of only £532. But that 
was not the real increase, because during the previous 
half-year the receipts were swollen by an unusual traffic 
to the Cape, occasioned by the Zulu war, to the extent 
of £3,700. Ifthat were taken out of the receipts of the 
_ half-year which ended in December, the increase would 


really be found to be £4,232. A comparison of the two. 


successive half-years was not a fair way of instituting a 
comparison with regard to traffic, as there were pecu- 
liarities which caused some half-years to be better than 
others. He would, therefore, compare the half-years 
ending in June, 1879 and 1880, from which it would be 
seen that there was an apparent increase in favour of 
the latter period of £2953. But in the former half- 
year also the disturbing element of Cape traffic, which, 
owing to the establishment of the South African Cable, 


they did not get into, the receipts from the Cape traffic 


in the June half of 1879 amounted to £5,655. Apart 
from this, for the half-year ending June, 1880, when com- 
pared with the corresponding half of 1879, the increase 
was £8,607. The net percentage of profit on capital 
for the last half-year was £10 1s. 2d. per cent. and the 
net percentage on the whole year was £10 os. gd. 
Out of that they had paid the usual dividend of 
5 per cent. and the bonus of 2s. per share, which 


brought the dividend up to 6 per cent. It 
was the general feeling of the directors that they 
should pay the proportion of the bonus as it was: 
earned. So long as they made money enough to place 
a proper sum to the reserve they would pay the bonus. 


in addition to the dividend.- The total expenses for 


the half-year were £11,707, against in the previous. 
half-year £11,494. The small increase was accounted 
for partly by special legal expenses, and partly by cer- 
tain requirements at the stations. The general expenses 
in London showed a diminution of £17 in the-half-year. 
On previous occasions he had never been able to con 
gratulate the proprietors upon the position of their 
shares in the market, and he was now pleased to be able 


to state that for the first time they were selling at some- 


thing over par. Sir Jas. Anderson seconded the motion. 
Mr. Spicer deprecated the action of the board in making 
so large a provision for the renewal of their cable 
instead of declaring a larger dividend, and suggested. 
that the amount to be placed to reserve should in future 
be limited to £20,000 a year. Upon this question some 
discussion took place, after which the report was: 
adopted, and the usual formal business having been 
transacted, the proceedings closed with a vote of thanks 


to the chairman. : 


WEST INDIA AND PANAMA TELEGRAPH COMPANY 


 (Limirep).—The report of the directors, presented 


at the seventh ordinary general meeting, stated that 
the accounts for the six months ending June goth, 1880, 
show the amount to credit of revenue is 436,358 16s. 7d., 


and the expenses have been £21,534 15s. 4d., leaving 


a balance of 414,824 1s. 3d., which with the balance 
of £1,017 11s. 6d. brought from last half-year’s 


_ account, makes a total of 415,841 12s. od. Of this 


sum the directors have placed 410,000 to reserve 
account, leaving £5,841 12s. gd. to be carried. to the 
current half-year’s account. During the interval be- 
tween the disablement of the chartered maintenance 
ship Caroline, referred to in the last report, and the 
arrival in the West Indies of the s.s. Grappler, 
several cables were interrupted. Delay in the Grap- 
pler’s operations, owing to unfavourable weather and 
further accidents to cables, caused an accumulation of 
breakages greater than one ship could overtake. The 
directors have therefore felt it essential to send out 
another ship to assist in the repairs. They have ac- 
cordingly purchased the s.s. Duchess of Marlborough, 


which vessel, after being fitted as a telegraph ship, 


sailed from the Thames on the 14th inst., taking out 58 
knots of new cable. 
to the maintenance establishment, the directors have 
found it necessary to realise and appropriate the re- 
mainder of the investments in respect of the reserve 
fund. The directors acknowledge gratefully the con- 
sideration the Company has received from several of 
the subsidising colonies during the period of its excep- 
tional difficulties. The shareholders must, however, be 
prepared for a further diminution of subsidy payments 
during the current half-year, as notice to that effect has 
been given to the Company. No official communication 
has been received fromthe Demerara Government in 
reply to the representations as to the non-payment 
of the subsidy referred to in the last repert. The in- 
creased expense of the repairs in hand, caused by the 
very numerous interruptions, the additional cost of 
maintaining two ships in the West Indies, and the di- 
minished traffic, consequent upon the interruptions, in 
the opinion of the directors, render it necessary to retain 
the balance on revenue account to meet contingencies, 
and obliges them to recommend that the payment for 
this half-year of the usual dividend on the preference 
shares be deferred. The present unsatisfactory con- 
dition of the system connecting so many important 


For the purpose of this addition 
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dependencies of the Crown, arising as it does from the 


insufficiency of the subsidies, as supplements to an in- 


adequate traffic, has been again brought before the 
Home Government and the colonies, The directors 
consider that it is incumbent upon them to negotiate for 
a revision of the colonial acts under which the tele- 
graph was established, with the view of obtaining an 
increase in the amount of the subsidies and a modifica- 
tion of the onerous conditions under which they are 
payable. The action against the underwriters to the 
policy of insurance on the IJnvestigator was part 
heard by the High Court of Appeal, in May last, and 
will be continued during the next sittings. The chair- 
man (Mr. C. W. Earl) in moving the adoption of the 
report, said that although the accounts were disheart- 
-enirig, showing as they did no dividend for the pre- 
ference shareholders, he did not think that those who 
were cognisant of the circumstances would be disap- 
pointed. On the last occasion he called attention to 
the broken down condition of theirsystem. The general 
tenor of all their reports of late, since they had tested 
the earning power of their field, must have more or 
less prepared them for their present position. The 
cables had been down ten years, and ten years in their 
position seemed to be the life of a cable. It might seem 
_ to some shareholders that having made a profit they 
ought to declare a dividend on thepreference ; but since 
the turn of the half-year they had had several accidents 
to the cable, and traffic fell off accordingly. Under the 
circumstances it would have been unwise, or indeed 


impossible, to have paid anything. They had had to ‘| 


acquire a second ship to put their property into work- 
ing condition, and this had not only absorbed the 
remainder of their investments, but necessitated a loan 
from their bankers. Sir James Anderson seconded the 
motion. Colonel Tinley thought there was not that 
heartiness in the management which there ought to be. 
The chairman, in reply to questions, said that the 
average payments to all their clerks at their stations 
was £100 a year. As to the life of a cable, he said that 
the line between San Juan and St. Thomas had been 
broken several times in the ten years. At the begin- 
ning of January they had seven sections’ interrupted; 
and now they had nine broken sections. The ground 
in the West Indies was particularly bad for cables. A 
discussion ensued. The motion for the adoption of the 
report was then put and negatived by a show of hands, 
upon which a poll was demanded, the result being the 
ultimate adoption of the report. 


A new American Cable Company is announced in 
New York with a capital of three millions of dollars. 
The cable is to be laid from New York to Flores, the 
westernmost of the Azores, and thence to Land’s End, 
Cornwall. From Land’s End short cables will be 
laid to Brest, in France, and to a place not yet definitely 
fixed in Holland. It is said the cable is to be con- 
structed by an improved method, and when made, will 
possess many important advantages over any other 
cable now in use. By means also of specially devised 
instruments it is promised that one hundred words per 
minute will be transmitted. According to the calcula- 
tions of the promoters, the cable will yield a profit of 6 
per cent. on the capital invested, even at the moderate 
charge of 2d. per word, or 20 per cent. at 4d. per word. 
A portion of the capital is said to be held in London 
and Paris as well as in New York. That such a com- 


pany may be promoted we think is possible, but not 


that a dividend can be paid at 2d. per word. 


THE distribution on the Telegraph Construction and 
Maintenance Company’s certificates, issued under the 
trust deed of March 12, 1875, will be made on and after 
November 1 next, at the rate of 3s. per £5 certificate. 


THe Direct UNITED STATES CABLE Company 


_ (Lru1trep).—The board have resolved upon the payment 
_ of an interim dividend of five shillings per share, bein 


at the rate of 5 per cent, per annum, for the quarter ended 
30th September, 1880; such dividend to be payable on 
and after the 16th November next, 

THE EASTERN EXTENSION TELEGRAPH Company 
(Lim1TED).—The coupon due Nov. 1 on the £100,000 
Five Per Cent. Debentures of 1880 will be payable on 
and after that date at the Consolidated Bank. 

The following are the final quotations of telegraphs : — 
Anglo-American Limited, 63-634; Ditto, Preferred, 934. 
943; Ditto, Deferred, 32¢-334; Black Sea, Limited, —— ; 
Brazilian Submarine, Limited, 10-104; Cuba, Limited, 9-93; 
Cuba, Limited, ro per cent. Preference, 164-162; Direct 
Spanish, Limited, 23-3; Direct Spanish, 10 per cent. Pre. 
ference, 12-12}; Direct United States Cable, Limited, 1877, 
12-125; Scrip of Debentures, 102-104; Eastern, Limited, 
9£-10 ; Eastern 6 per cent, Preference, 124-123; Eastern, 
6 per cent. Debentures, repayable October, 1883, 103- 
107; Eastern § per cent. Debentures, repayable August, 
1887, 103-105 ; Eastern, § per cent., repayable Aug., 1899 
104-106; Eastern Extension, Australasian and China, 
Limited, 10-10% ; Eastern Extension, 6 per cent. Debenture, 


repayable February, 1891, 108-111; 5 per cent. Australian 


Gov. Subsidy Deb. Scrip, 1900, 105-107 ; Ditto, registered, 
repayable 1900, 105-107; Ditto, 5 per cent. Debenture, 


1890, 102-104; Eastern and South African, Limited, 


5 per cent., Mortgage Debentures redeemable 1900, 
103-105; Ditto, ditto, to bearer, 103-105; German 
Union Telegraph and Trust, 9$-103 ; Globe Telegraph and 
Trust, Limited, 64-74; Globe, 6 per cent. Preference, 12- 
124; Great Northern, 9-10%; Indo-European, Limited, 24}- 

53; London Platino-Brazilian, Limited, 4$-54; Mediter. 
ranean Extension, Limited, 23-3; Mediterranean Extension, 
8 per cent. Preference, 104-114; Reuter’s Limited, 11-11}; 
Submarine, 245-255 ; Submarine Scrip, 23-2; West Coast 


of America, Limited, 33-33; West India and Panama, 


Limited, 14-13; Ditto, 6 per cent. First Preference, 6}-7; 


Ditto, ditto, Second Preference, 6-63; Western and Brazilian, 


Limited,8-84; Ditto, 6 per cent. Debentures “ A,” 105-107; 
Ditto, ditto, ditto, “ B,”? 97-100; Western Union of U. S. 7 
per cent., 1 Mortgage (Building). Bonds, 120-125; Ditto, 
6 per cent. Sterling Bonds, 103-105 ; Telegraph Construc- 
tion and Maintenance, Limited, 345-354; Ditto, 6.per cent. 
Bonds, 106-109; Ditto, Second Bonus Trust Certificates, 
4-44; India Rubber Company, 17-173; Ditto 6 per cen’. 
Debenture, 105-107. : | 


TRAFFIC RECEIPTS. 


NAME or CoMPANy. SEPTEMBER INCREASE or 
 DECREASE. 
| 4 4 4 
Anglo-American......... 
Brazilian Submarine... | 213,585 
Cuba Submarine ...... 1,800 | 3.314 | Dec. 1,514 
Direct Spanish ........../ 1,538 | 1,121 | Inc. 417 
Direct United States … 
Eastern *.....00...-00.. «+ | 48,717 | 38,369 | Inc. 5,348 
Eastern Extension ,.,...| 28,771 | 26,980 | Inc. 1,791 
Great Northern ......... 22,320 ase nee 
Indo-European ......... eve 
Western and Brazilian | 411 064 | «11,063 Inc. 1 


* Publication of receipts temporarily suspended. 
a Five weeks, 


| 
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TELEPHONE COMPANY, 


LIMITED. 
Office: 9, Great Winchester Street, London, EC, 
MANUFACTURERS AND VENDORS OF TELEPHONES 


BY SPECIAL LICENSE UN DER PROFESSOR BELL’S AND OTHER PATENTS. 
The Gower-Bell T Company, Limited, are now to SELL to any extent. 


They are of three kinds :— 
1—THE GOWER-BELL —THE GOWER-BELL 
LOUD-SPEAKING TELEPHONE. = TELEPHONE. 


Professor Bell’s invention as improved by 
Mr. Frederic Allen Gower, of Paris, and as 


Combining a form of the Microphone of Professor | officially adopted by the French Government. 


Hughes, F.R.S., as a Transmitter, with the 
Gower-Bell Telephone as a Receiver. Used by | 1 T - 

 H.M.War Department, the Admiralty, the India | 38.—THE BELL TELEPHONE. 
Office, the Trinity Board, the South Eastern | The Original Invention of Professor Alexander 
and other Railway Companies, &c., &c., &c. | Graham Bell. 


No. 1 is the Telephone which the Company recommend as the one which surpasses all 
others for efficiency and durability. 


The Instruments of this Company are sold free of any annual or other royalty or rental. 
— Full information may be obtained and the T. elephones tried on application at the Office of the Company— 
9 GREAT WINCHESTER STREET, LONDON, E.C. 


A7, HODL BORN VIADUCT, B.C. | 


(OPPOSITE THE City TEMPLE), 


Manufacturers of Zannis Patent Dynamo-Electric Machine 


The Cheapest in the Markot. 
MAGNETIC BELLS. —No Battery required. Satisfactory working ——— for five years. 
ELECTRIC BELLS of every description for House and Ships’ use. 


Burglar Alarms. Pear and Button Pushes. Insulated Wire. indicators. 
| Fire Alarms. 


ESTIMATES GIVEN FOR FITTING UP HOUSES, é&c., COMPLETE. 


ILLUSTRATED PRICE LIST ON APPLICATION. 
Models Made. Experimental Work done. All Repairs promptly Executed on the Premises. 


Silk Covered Wire. Binding Screws. Double Covered Wire for Indoor 


or Outdoor use, 
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WO OF" REMOV ATL. 


THE BUSINESS OF 


EDWARD PATERSON, MANUFACTURING ELECTRICIAN, 


3, BEDFORD COURT, COVENT GARDEN, Niue) 
On and after May Ist, 1880, will be remove to 


76, LITTLE BRITAIN, ALDERSGATE STREET, E.C. 


EDWARD PATERSON begs to draw the attention of his clients to the increased advantages his new premises will 


enable him to offer them. Having steam-power on the place, he will be enabled to undertake work to any extent, and to 


execute it promptly. A spacious Show-room will contain a good selection of Electrical Apparatus of all descriptions for 
their inspection. 


THE GOWER-BELL LOUD-SPEAKING TELEPHONE. 
TELEPHONE LINES ERECTED AND MAINTAINED. | 


Electric ‘Signalling and Electric Light Apparatus of the best and most recent description, 


THE SCIOPTICON. 


An improved form of Magic Lantern, burning paraffin oil, and giving a powerful light up to an 8 or 10 feet disc. 


Tue Sciopricon was the first of these lanterns introduced, and still holds its place as the best among a host of 
imitations. | 


The principle of the light is two parallel flames placed edgewise to the condenser. 


Always ready—a few seconds only required to put in operation, 


The Improved Sciopticon is the only Lantern in the market 
constructed on scientific principles. It is arranged so that the whole of 
the light from the condensers passes through the front lenses, the 
focussing being done with the slide, thus giving a greatly increased 
light on the screen and much better definition, Price £6 6s. 
Catalogue of Sciopticons & Appliances. [eee = 
SCIOPTICON MANUAL OF INSTRUC- 

TIONS AND EXPERIMENTS. 
13 Stamps. | 
Fourth Edition in the Press. 


WOODBURY LANTERN SLIDES. a 


| ls ie icon 3 Superior to all other photographic slides, being permanent pigment 

iu iA ah <== photographs, and printed in transparent colours, every gradation of 
oe el shadow is brought out on the screen, Their warm tone also contrasts. 
most favourably with the cold photographic colour. 


- 
CA 
; 
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THE SCENOGRAPH. 


A very light and portable Tourist’s Folding Pocket Camera. By the New Dry Process, Chemicals 
are left at home, and the Sensitive Plates developed at leisure. No previous knowledge necessary. 


No. 1. For Pictures 41 x 34, with lens stand and camera 


es 
No. 2. For Stereoscopes or Cabinets 5 iw eve ve 50/- 
No. 3. For Pictures, 7 x'°5 ») ine 50/- 


Well adapted for use of Engineers, &c., for taking photographs of machinery or progress of works 
| Manual of Instruction (with Photo) seven stamps. 


SCIOPTICON COMPANY. 


157, GREAT PORTLAND STREET, LONDON, W. 
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JACKSON: 


MANUFACTURERS: OF. 


EMIAN 


GERMAN 
GLASS AND 
PORCELAIN. 


CHEMICAL 

Ee APPARATUS, 
By to Her Majesty's Hon. Board of Inland Revente ; 
ae Science and Art Department and Government Schools at South 

| | Kensington ; the India Office, EC 

Electric ‘Bells, Battories, Telephones, Microphones, | 

a LECTURE APPARATUS, &c. 
- Apparatus securely packed for the Colonies and. Foreign parts. 


— 


JO “ORME & 
Fate M. JACKSON & 


PRICE LIST AND SPECIAL OYOTA TIONS ON APPLICA TION. 


~ 65, BARBICAN, LONDON. 


felt 


Qu? 


AQ 


A 


4 
ty 


= 


à 


th 


DAVIS & TIMMINS. 
CREW: MANUFACT 
Binders, T. erminals, Connectors, Clamps, 


+ GREEN LANE, FARRIN 


RERS. 


PON ROAD, 
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Des. 


‘GREAT: ‘GEORGE STREET, WESTMINSTER, SW 


‘Telegraph, and for the Supply of Telegraph Stores. 


MANT OFACTURERS 3 OF TRON POLES AND TELEGRAPH WIRE 


ALSO OF EVERY DESCRIPTION OF 


"TELEGRAPH INSTRUMENTS AND ‘APPARATUS; 


wy. M. WARDEN, of the late Firm of Warden, Muirhead and Clark. 10 


APPS, 433, “STRAND, LONDON. | 


‘Felogran Insttuments, Batteries Lines, Cables Insulators, Semaphores, Torpedo Apparatus, Miné 


Mechanical, Optical, Electrical, Acoustic and Scientific Instruments of all kings, 
| s’ Patent Induction Coil, 1 inch to 60 inch, Spark in Air, Vacuum Tubes and Apparatus, 
CTRIC LIGHT. Contracts for Supp ly-and Maintenance, &c. Toelephonié Bel! and Pneumatic 


£ ignal Apparatus for Shafts and Engine 
s Cargoes, &c. and Models of of faventions. 


RUBBER, GUTTA-PERCHA, AND TELEGRAPH” 


Works: Silvertown, Essex ; Persan Beaumont, France. 


TELEGRAPH ENGINEERS AND MANUFACTURERS OF 


CABLES.—Submarine, Subterranean, and Aërial. 
‘WIRE. India-Rubber and Gutta-Percha covered in all gauges. 


Galvanomietets, Condensers, Testing Instruments, &c. 


BATTERIES.—sonm MANUFACTURERS FOR GREAT. BRITAIN, IRELAND, AND THE 
GOLONTIES OF THE CHLEBRATED LEOLANCHE BATTERY, which has 


All other kinds of Batteries also manufactured. Ebonite Cells, Carbon Plates, me. 
The Leclanché ts the best Medical ns a 
NSULATORS —Æbonite, Porcelain, Brownwate, 


 MANUFACTURERS OF THE MOST IMPROVED vor RAILWAY BLOCK 


GUARD” COMMUNICATOR. 
| TELRGRAPE STORES AND APPARATUS OF EVERY DESORIPTION. 


“TORPEDO APPARATUS. 


3. Manufecterers of a Complete System of Torpedoes for Habbour and Coast Defence, and of the 


SILVERTOWN. PATENT FIRING BATTERY, 
A Constant Battery for Mining and Blasting Purposes. 


| CONTRACTS ENTERED INTO tor the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH. LINES. - à à 


Melegraphic and Weedle, Morse, Alphabetical, Sounders and recording 


Exploders. Fuses, Dynamite, Gun Cotton. Ebonite Manufactures of all kinds, Sheet, Tube 
Cut to Order for Manufacturers and Amateurs, and all Materials for Scientific Apparatus, Surveying, | 


laid and maintained, Apps New Constant Medical Battery. Bagot’s Patent Mining. 
lanes, Bagot’s Patent Temperature Recorder and Alarumr ‘for - 


C Offices 106 & 100, CANNON sr, LONDON, C. 


Contractors the “Complete of ‘Lines a 


Morse.” Inkers, Single Needle, Wheatstone’s ‘Alphabetical, Preece! s & Walker's system 
4 |  ..Semaphor Block” Instruments, Bells, Resistance Coils, Sir. YW, Thomson's and other 


. received the most favourable reports from Telegraph Engineers, and is in general use on Engigh ~ a 
and Continental Railways. Asa Battery for all Telegraphic purposes it is undoubtedly abc: aa 


| SEMAPHORE REPEATERS “LIGHT” INDICATORS; AND WALKER’S PASSENGER AND 


igh, 


THE INDIA-R GUTTA-PERCHA, & TRLEGRAPH WORKS COMPANY (Limited) are Patenteae 
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